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Abstract
%DFNJURXQG 7\SHGLDEHWHVPHOOLWXVLVRQHRIWKHPRVWFRPPRQORQJWHUPFRQGLWLRQVDQGFRVWVKHDOWKVHUYLFHVDSSUR[LPDWHO\
RIWKHLUWRWDOEXGJHW$FWLYHVHOIPDQDJHPHQWE\SDWLHQWVLPSURYHVRXWFRPHVDQGUHGXFHVKHDOWKVHUYLFHFRVWV:KLOHWKH
H[LVWLQJHYLGHQFHVXJJHVWHGWKDWXSWDNHRIVHOIPDQDJHPHQWHGXFDWLRQZDVORZWKHGHYHORSPHQWRILQWHUQHWEDVHGWHFKQRORJ\
PLJKWLPSURYHWKHVLWXDWLRQ
2EMHFWLYH 7R HVWDEOLVK WKH FRVWHIIHFWLYHQHVV RI D :HEEDVHG VHOIPDQDJHPHQW SURJUDP IRU SHRSOH ZLWK W\SH  GLDEHWHV
+H/3'LDEHWHVFRPSDUHGWRXVXDOFDUH
0HWKRGV $QLQFUHPHQWDOFRVWHIIHFWLYHQHVVDQDO\VLVZDVFRQGXFWHGIURPD1DWLRQDO+HDOWK6HUYLFHDQGSHUVRQDODQGVRFLDO
VHUYLFHVSHUVSHFWLYH EDVHGRQ GDWD FROOHFWHG IURPDPXOWLFHQWHU WZRDUP LQGLYLGXDOO\ UDQGRPL]HG FRQWUROOHG WULDO RYHU 
PRQWKV$GXOWVDJHGRURYHUZLWKDGLDJQRVLVRIW\SHGLDEHWHVDQGUHJLVWHUHGZLWKWKHSDUWLFLSDWLQJJHQHUDOSUDFWLFHV
SULPDU\FDUHLQ(QJODQG8.ZHUHDSSURDFKHG3HRSOHZKRZHUHXQDEOHWRSURYLGHLQIRUPHGFRQVHQWRUWRXVHWKHLQWHUYHQWLRQ
WHUPLQDOO\LOORUFXUUHQWO\SDUWLFLSDWLQJLQDWULDORIDQDOWHUQDWLYHVHOIPDQDJHPHQWLQWHUYHQWLRQZHUHH[FOXGHG7KHSDUWLFLSDQWV
ZHUHWKHQUDQGRPL]HGWRHLWKHUXVXDOFDUHSOXV+H/3'LDEHWHVDQLQWHUDFWLYHWKHRUHWLFDOO\LQIRUPHG:HEEDVHGVHOIPDQDJHPHQW
SURJUDPRUWRXVXDOFDUHSOXVDFFHVVWRDFRPSDUDWRUZHEVLWHFRQWDLQLQJEDVLFLQIRUPDWLRQRQO\7KHSDUWLFLSDQWV¶LQWHUYHQWLRQ
FRVWVDQGZLGHUKHDOWKFDUHUHVRXUFHXVHZHUHFROOHFWHGDVZHOODVWZRKHDOWKUHODWHGTXDOLW\RIOLIHPHDVXUHV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5HVXOWV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Introduction
%DFNJURXQG
7KHUH LV D JOREDO HSLGHPLF RI GLDEHWHV PHOOLWXV ZLWK DQ
HVWLPDWHGRIWKHJOREDOSRSXODWLRQRUPLOOLRQSHRSOH
DIIHFWHG $URXQG  RI WKHVH SHRSOH KDYH W\SH  GLDEHWHV
PHOOLWXV 7'0 >@ 7KH SHUVRQDO DQG KHDOWK FDUH FRVWV RI
7'0DUHVXEVWDQWLDO5HFHQWHVWLPDWHVVXJJHVWWKDWDERXW
RIWKHWRWDOJOREDOKHDOWKH[SHQGLWXUHLVGXHWRGLDEHWHV>@0RVW
RIWKHVHFRVWVDUHGXHWRSUHYHQWDEOHFRPSOLFDWLRQV>@$OVR
GLDEHWHV DOVR UHVXOWV LQ VRFLHWDO FRVWV LQFOXGLQJ WKH FRVW RI
PLVVHGZRUNGD\V>@SHUVRQDOFRVWVLQFOXGLQJRXWRISRFNHW
FRVWV>@DQGWKHLPSDFWRQHPSOR\PHQWDQGHDUQLQJVSRWHQWLDO
>@3DWLHQWHGXFDWLRQDQGVHOIPDQDJHPHQWVXSSRUWKDVEHHQ
LGHQWLILHGDVDSULRULW\IRUJOREDOKHDOWKLQUHFHQW\HDUV>@DQG
KDVWKHSRWHQWLDOWRERWKLPSURYHRXWFRPHVDQGUHGXFHFRVWV
>@ +RZHYHU LQWHUQDWLRQDOO\ XSWDNH RI VHOIPDQDJHPHQW
HGXFDWLRQ UHPDLQV ORZ >@ SDUWO\ GXH WR ORJLVWLFDO SUREOHPV
ZLWKDWWHQGLQJFRXUVHV>@
:HEEDVHG VHOIPDQDJHPHQW VXSSRUW KDV WKH SRWHQWLDO WR
LQFUHDVHXSWDNHE\RYHUFRPLQJVRPHRIWKHORJLVWLFDOSUREOHPV
DVVRFLDWHGZLWKRWKHUIRUPVRIGHOLYHU\DVLWFDQEHDFFHVVHGDW
KRPH DW WKH XVHU¶V FRQYHQLHQFH :H KDYH GHYHORSHG D
FRPSUHKHQVLYH HYLGHQFHEDVHG WKHRUHWLFDOO\ LQIRUPHG
:HEEDVHGVHOIPDQDJHPHQWSURJUDPIRUDGXOWVZLWK7'0
FDOOHG +HDOWK\ /LYLQJ IRU 3HRSOH ZLWK 7\SH  'LDEHWHV
+H/3'LDEHWHV2YHUDOO FRQWHQWZDVJXLGHGE\ WKH&RUELQ
DQG 6WUDXVV PRGHO ZKLFK K\SRWKHVL]HV WKDW SDWLHQWV PXVW
XQGHUWDNHPHGLFDOHPRWLRQDODQGUROHPDQDJHPHQWLQGHDOLQJ
ZLWK D ORQJWHUP FRQGLWLRQ >@ ,I HIIHFWLYH :HEEDVHG
LQWHUYHQWLRQVKDYHWKHSRWHQWLDOWREHKLJKO\FRVWHIIHFWLYHDV
WKH\FDQEHGHOLYHUHGDW VFDOHDFURVV ODUJHSRSXODWLRQVZLWK
UHODWLYHO\ORZDGGLWLRQDOFRVWVSHUDGGLWLRQDOXVHU>@XQOLNH
WHOHSKRQHEDVHG RU IDFHWRIDFH HGXFDWLRQ ZKHUH ODERU FRVWV
DFFRXQWIRUDVXEVWDQWLDOSURSRUWLRQRIWRWDOFRVW>@
:H XQGHUWRRN DQ LQGLYLGXDOO\ UDQGRPL]HG FRQWUROOHG WULDO LQ
SULPDU\ FDUH WR GHWHUPLQH WKH HIIHFWLYHQHVV DQG
FRVWHIIHFWLYHQHVV RI +H/3'LDEHWHV FRPSDUHG WR D VLPSOH
WH[WEDVHGZHEVLWHDOOZLWKWKHDFFHVVWRXVXDOFDUHIRUSHRSOH
ZLWK7'0>@7KHDLPRIWKLVSDSHULVWRSUHVHQWWKHKHDOWK
HFRQRPLFDQDO\VLVRIWKLVFRPSDULVRQEDVHGRQWKHGDWDFROOHFWHG
LQWKHWULDODQGWRH[DPLQHWKHFRVWHIIHFWLYHQHVVRIIDFLOLWDWHG
DFFHVV WR+H/3'LDEHWHV7KHDQDO\VLVZDVXQGHUWDNHQIURP
WKHFROOHFWLYHSHUVSHFWLYHRIWKH1DWLRQDO+HDOWK6HUYLFHV1+6
DQG SHUVRQDO VRFLDO VHUYLFHV 366 IROORZLQJ WKH 1DWLRQDO
,QVWLWXWHRI+HDOWKDQG&DUH([FHOOHQFH1,&(JXLGDQFH>@
DV WKH WZR VKDUH WKH VDPH UHVRXUFHV 7KH UHVXOWV RQ FOLQLFDO
HIIHFWLYHQHVV DUH UHSRUWHG LQ D VHSDUDWH DUWLFOH SUHYLRXVO\
SXEOLVKHG>@$OOFRVWVDUHSUHVHQWHGLQSRXQGVVWHUOLQJ
SULFHV
Methods
$SSURYDODQG(WKLFDO&RQVLGHUDWLRQV
(WKLFV DSSURYDO ZDV REWDLQHG IURP &DPGHQ DQG ,VOLQJWRQ
1DWLRQDO5HVHDUFK(WKLFV6HUYLFH15(6FRPPLWWHHUHIHUHQFH
/2
'HVLJQ6HWWLQJDQG3DUWLFLSDQWV
7KH +H/3'LDEHWHV WULDO ZDV D PXOWLFHQWHU WZRDUP
LQGLYLGXDOO\UDQGRPL]HGFRQWUROOHGWULDOFDUULHGRXWLQSULPDU\
FDUHVHWWLQJVLQ(QJODQG8QLWHG.LQJGRP8.7KHGHWDLOHG
WULDOGHVLJQZDVIXOO\UHSRUWHGLQWKHSXEOLVKHGSURWRFRO>@
DQGWKHFOLQLFDOHIIHFWLYHQHVVDUWLFOH>@7KHUHZHUHQRFKDQJHV
WRWKHPHWKRGVDIWHUWKHSURWRFROZDVDJUHHGDQGWKHVWDUWRIWKH
WULDO 7ZHQW\RQH JHQHUDO SUDFWLFHV IURP DFURVV (QJODQG
SDUWLFLSDWHGZLWKDPL[RIXUEDQVXEXUEDQDQGUXUDOSUDFWLFHV
$GXOWV DJHG  \HDUV RU RYHU UHJLVWHUHG ZLWK SDUWLFLSDWLQJ
SUDFWLFHVDQGGLDJQRVHGZLWK7'0ZHUHHOLJLEOHIRULQFOXVLRQ
LQWKHWULDO3HRSOHZKRZHUHXQDEOHWRSURYLGHLQIRUPHGFRQVHQW
HJGXHWRSV\FKRVLVRUFRJQLWLYHLPSDLUPHQWXQDEOHWRXVH
WKH LQWHUYHQWLRQ HJ GXH WR SK\VLFDO VHQVRU\ RU LQWHOOHFWXDO
LPSDLUPHQWRULQDELOLW\WRXQGHUVWDQGEDVLFVSRNHQRUZULWWHQ
(QJOLVKWHUPLQDOO\LOORUFXUUHQWO\SDUWLFLSDWLQJLQDWULDORI
DQ DOWHUQDWLYH VHOIPDQDJHPHQW LQWHUYHQWLRQ ZHUH H[FOXGHG
7KHUHZHUHQRH[FOXVLRQVEDVHGRQWKHGXUDWLRQRIGLDJQRVLV
OHYHO RI GLDEHWHV FRQWURO SUHYLRXV H[SHULHQFH RI
VHOIPDQDJHPHQWHGXFDWLRQFRPSXWHUDQGLQWHUQHWH[SHULHQFH
RUDFFHVVWRWKHLQWHUQHWDWKRPH
(OLJLEOHSDUWLFLSDQWVZHUHEULHIHGRQWKHWULDOE\DSUDFWLFHRU
UHVHDUFKQXUVH6HHWKH3DWLHQW,QIRUPDWLRQ6KHHWLQ0XOWLPHGLD
$SSHQGL[  DQG WKHQ LQGLYLGXDOO\ UDQGRPL]HG WR HLWKHU WKH
LQWHUYHQWLRQRUFRQWUROJURXSXVLQJ:HEEDVHGUDQGRPL]DWLRQ
LQGHSHQGHQWO\RIWKHWULDOWHDP5DQGRPL]DWLRQZDVFRQGXFWHG
LQDUDWLRXVLQJUDQGRPSHUPXWHGEORFNVRIVL]HVDQG
VWUDWLILHGE\UHFUXLWPHQWFHQWHU3DUWLFLSDQWVZHUHLQIRUPHG
WKHWULDOFRPSDUHGWZRIRUPVRI:HEEDVHGVXSSRUWEXWZHUH
EOLQGHGDVZKLFKZDVWKHLQWHUYHQWLRQDQGZKLFKWKHFRPSDUDWRU
(DFKSDUWLFLSDQWKDGDFFHVVWRWKHLUDOORFDWHGLQWHUYHQWLRQIRU
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PRQWKVDIWHUUDQGRPL]DWLRQ)ROORZXSZDVXQGHUWDNHQDW
DQGPRQWKVSRVWUDQGRPL]DWLRQ
,QWHUYHQWLRQ
7KH LQWHUYHQWLRQ FRQVLVWHG RI IDFLOLWDWHG DFFHVV WR
+H/3'LDEHWHV)DFLOLWDWLRQFRQVLVWHGRIDQLQWURGXFWRU\WUDLQLQJ
VHVVLRQZLWKSUDFWLFHQXUVHV,QWKLVVHVVLRQSDWLHQWVZHUHVKRZQ
RQDFRPSXWHUKRZWRORJRQDQGVHWDXVHUQDPHDQGSDVVZRUG
DQG LQWURGXFHG WR WKHVWUXFWXUHFRQWHQWVDQG IHDWXUHVRI WKH
ZHEVLWH DQG KRZ WR QDYLJDWH LW $ ERRNOHW VXPPDUL]LQJ WKH
LQIRUPDWLRQLQWURGXFHGLQWKHVHVVLRQZDVJLYHQWRWKHSDWLHQWV
WRWDNHKRPH
+H/3'LDEHWHV ZDV D WKHRUHWLFDOO\ LQIRUPHG :HEEDVHG
SURJUDPZKRVHRYHUDOOJRDOVZHUHWRLPSURYHKHDOWKRXWFRPHV
DQGUHGXFHGLDEHWHVUHODWHGGLVWUHVV>@,WZDVGHYHORSHGXVLQJ
SDUWLFLSDWRU\ GHVLJQ SULQFLSOHV ZLWK VXEVWDQWLDO LQSXW IURP
SDWLHQWVZLWK7'0DQGKHDOWKSURIHVVLRQDOVFDULQJIRUVXFK
SDWLHQWV7KHFRQWHQWZDVGHVLJQHGWREHDFFHVVLEOHWRSHRSOH
ZLWKDZLGHUDQJHRIOLWHUDF\DQGKHDOWKOLWHUDF\VNLOOVZLWKDOO
HVVHQWLDOFRQWHQWSURYLGHGLQERWKYLGHRDQGWH[W7KHFRQWHQW
VHFWLRQVFRYHUHGLQIRUPDWLRQRQGLDEHWHVDVDPHGLFDOFRQGLWLRQ
DQGLWVLPSDFWRQSHRSOH¶VOLIHEHKDYLRUFKDQJHFRPSRQHQWVWR
VXSSRUWDGRSWLRQRIKHDOWKLHU OLIHVW\OHVDQGD WKLUGVWUDQGRI
FRPSRQHQWV IRFXVLQJ RQ HPRWLRQDO ZHOOEHLQJ EDVHG RQ
FRJQLWLYHEHKDYLRUDOWKHUDS\DQGPLQGIXOQHVV
7KH SURJUDP DOVR LQFOXGHG DQ RQOLQH IRUXP ZKHUH WKH
SDUWLFLSDQWVFRXOGSRVWDQGVKDUHWKHLUTXHVWLRQVFRQFHUQVDQG
H[SHULHQFHV7KHUHZDVDOVRDQ³$VNWKH([SHUW´IDFLOLW\ZKHUH
TXHVWLRQV ZHUH UHYLHZHG DQG UHVSRQGHG WR E\ D
PXOWLGLVFLSOLQDU\ WHDP LQFOXGLQJ DQ LQIRUPDWLRQ VFLHQWLVW
FOLQLFLDQVDQGSDWLHQWUHSUHVHQWDWLYHVVHH0XOWLPHGLD$SSHQGL[
7KHIRUXPZDVPRQLWRUHGGDLO\E\ERWKUHVHDUFKVWDIIDQG
SDWLHQWUHSUHVHQWDWLYHV
(QJDJHPHQWZLWKWKHSURJUDPZDVSURPRWHGWKURXJKUHJXODU
QHZVOHWWHUVHPDLOVDQGPRELOHWH[WPHVVDJHVFRQWDLQLQJXSGDWHV
RQ ODWHVW GLDEHWHVUHODWHG UHVHDUFK RU SUDFWLFH
VHDVRQDOO\UHOHYDQWDGYLFHDQGOLQNVWRVSHFLILFUHOHYDQWSDUWV
RIWKHSURJUDP$PHGLFDOLQIRUPDWLRQVFLHQWLVWUHYLHZHGWKH
GLDEHWHVUHODWHGUHVHDUFKSXEOLVKHGHDFKPRQWKDQGSURYLGHGD
VXPPDU\ RI WKH LPSRUWDQW XVHIXO RU UHOHYDQW UHVHDUFK 7KH
VXPPDU\ ZDV WKHQ GLVFXVVHG E\ D WHDP RI FOLQLFLDQV
SV\FKRORJLVWV KHDOWK VHUYLFH UHVHDUFKHUV DQG SDWLHQW
UHSUHVHQWDWLYHVEHIRUHVHOHFWHG LWHPVRI LQWHUHVWZHUHZULWWHQ
XSIRUDSDWLHQWDXGLHQFH$PRUHGHWDLOHGGHVFULSWLRQRIWKH
LQWHUYHQWLRQLVSURYLGHGLQDVHSDUDWHFOLQLFDODUWLFOH>@DQGD
1DWLRQDO,QVWLWXWHIRU+HDOWK5HVHDUFK1,+5PRQRJUDSK>@
&RPSDUDWRU
+H/3'LDEHWHVZDVGHVLJQHGWREHSURYLGHGDVDQDGGLWLRQWR
FXUUHQW SUDFWLFH +RZHYHU WR LPSURYH DFFHSWDELOLW\ WR
SDUWLFLSDQWV DQG WR PDLQWDLQ EOLQGLQJ DOO SDUWLFLSDQWV ZHUH
DVVLJQHGDFFHVVWRDZHEVLWH3DUWLFLSDQWVLQWKHFRQWUROJURXS
ZHUHJLYHQDFFHVVWRDVLPSOHLQIRUPDWLRQZHEVLWHEDVHGRQ
WKHLQIRUPDWLRQUHDGLO\DYDLODEOHLQWKHSXEOLFGRPDLQRQWKH
ZHEVLWH RI WKH PDLQ 8. GLDEHWHV FKDULW\ 'LDEHWHV 8. RU
1DWLRQDO +HDOWK 6HUYLFH SDWLHQW LQIRUPDWLRQ ZHEVLWH 1+6
&KRLFHV3DUWLFLSDQWVLQWKHFRQWUROJURXSZHUHDOVRJLYHQDQ
LQWURGXFWRU\ IDFLOLWDWLRQ PHHWLQJ LQ ZKLFK WKH\ ZHUH VKRZQ
KRZWRQDYLJDWHWKHZHEVLWHDQGDQLQIRUPDWLRQERRNOHWWRWDNH
KRPH
+HDOWK2XWFRPHV
7KH KHDOWK RXWFRPHV IRU WKH KHDOWK HFRQRPLF DQDO\VLV ZHUH
GLDEHWHVUHODWHG GLVWUHVV PHDVXUHG E\ WKH 3UREOHP $UHDV LQ
'LDEHWHV3$,'TXHVWLRQQDLUHDQGTXDOLW\RI OLIHPHDVXUHG
E\(4'/7KH3$,'TXHVWLRQQDLUHFRQVLVWHGRILWHPV
IRFXVLQJRQDUHDVWKDWFDXVHGLIILFXOW\IRUSHRSOHOLYLQJZLWK
GLDEHWHVLQFOXGLQJVRFLDOVLWXDWLRQVIRRGIULHQGVDQGIDPLO\
GLDEHWHVWUHDWPHQWUHODWLRQVKLSVZLWKKHDOWKFDUHSURIHVVLRQDOV
DQGVRFLDOVXSSRUW>@3$,'VFRUHVUDQJHIURPZLWK
ORZHUVFRUHVLQGLFDWLQJOHVVVWUHVVZLWKDVFRUHRIRUPRUH
LQGLFDWLQJ VLJQLILFDQW GLVWUHVV (4'/ LV D VWDQGDUGL]HG
LQVWUXPHQWIRUPHDVXULQJKHDOWKUHODWHGTXDOLW\RIOLIHZKLFK
KDVILYHGRPDLQV'HDFKZLWKWKUHHOHYHOV/PHDVXULQJ
GDLO\GLIILFXOWLHVLQWKDWGRPDLQ>@%RWKWKHVHVHOIUHSRUWHG
RXWFRPH PHDVXUHV ZHUH FROOHFWHG RQOLQH DW EDVHOLQH WKUHH
PRQWKV DQG  PRQWKV IROORZXS 7KH WDULII IRU HDFK
FRPELQDWLRQRIWKH(4'/OHYHOVIRUWKH8.SRSXODWLRQZDV
DSSOLHGWRFDOFXODWHXWLOLW\YDOXHV>@7KHXWLOLW\YDOXHVUDQJH
IURP±WRZLWKKLJKHUYDOXHVLQGLFDWLQJEHWWHUTXDOLW\
RIOLIH4XDOLW\DGMXVWHGOLIH\HDUV4$/<VZHUHWKHQFDOFXODWHG
RYHUWKHGXUDWLRQRIWKHWULDOXVLQJWKHDUHDXQGHUWKHFXUYHRI
XWLOLW\YDOXHVIURPWKHWKUHHWLPHSRLQWV>@4$/<VZHUHQRW
GLVFRXQWHGEHFDXVHWKHDVVHVVLQJSHULRGZDVPRQWKV
&RVWVRIWKH,QWHUYHQWLRQ
7KHUHZHUHWZRW\SHVRIFRVWVUHODWHGWRWKHLQWHUYHQWLRQWKRVH
LQFXUUHG GXULQJ WKH GHYHORSPHQW DQG RSWLPL]DWLRQ RI WKH
LQWHUYHQWLRQ DQG WKRVH UHODWHG WR RQJRLQJ GHOLYHU\ DQG
PDLQWHQDQFHRIWKHLQWHUYHQWLRQ'HYHORSPHQWFRVWVZHUHQRW
WDNHQLQWRDFFRXQWIRUWKLVDQDO\VLV$VSHU1,&(JXLGDQFH>@
WKH HYLGHQFH RQ FRVWV VKRXOG UHODWH WR WKH 1DWLRQDO +HDOWK
6HUYLFHV1+6DQGSHUVRQDOVRFLDOVHUYLFHV366UHVRXUFHV
7KH GHYHORSPHQW FRVWV LQ WKLV FDVH DOWKRXJK FRQVLGHUDEOH
UHODWHGWRUHVHDUFKIXQGLQJUDWKHUWKDQ1+6DQG366UHVRXUFHV
DQG XQOLNHO\ WR EH UHSHDWHG LI WKH LQWHUYHQWLRQ LV DGRSWHG LQ
SUDFWLFH
7KHFRVWVUHODWLQJWRRQJRLQJPDLQWHQDQFHDQGGHOLYHU\RIWKH
LQWHUYHQWLRQ ZLWKLQ WKH WULDO IRUP WKH EDVLV IRU WKH FXUUHQW
DQDO\VLV 7KHVH FRQVLVWHG RI WKH FRVW RI GHOLYHU\ RI WKH
LQWHUYHQWLRQ WKH FRVW RI PDLQWHQDQFH DQG XSGDWLQJ RI WKH
LQWHUYHQWLRQ DQG FRVW RI IDFLOLWDWLQJ DFWLYLWLHV XQGHUWDNHQ WR
LPSURYHXSWDNHDQGXVH,IWKHLQWHUYHQWLRQZHUHWREHZLGHO\
LPSOHPHQWHGLQWRURXWLQHKHDOWKFDUHDOOWKHVHDFWLYLWLHVZRXOG
EHUHTXLUHGRQDQRQJRLQJEDVLV7KHUHIRUHWKHFRVWVRIWKHVH
DFWLYLWLHVWKDWRFFXUUHGGXULQJWKHWULDOZHUHXVHGWRHVWLPDWH
WKHUHDOFRVWVLQSUDFWLFH
'HOLYHULQJPDLQWDLQLQJDQGXSGDWLQJWKHLQWHUYHQWLRQLQYROYHG
WZRW\SHVRIFRVWVFRVWVUHODWHGWRKDUGZDUHDQGVRIWZDUHDQG
VWDII FRVWV 6WDII FRVWV UHODWHG WR DFWLYLWLHV IRU HQJDJHPHQW
PRGHUDWLQJWKHRQOLQHIRUXPUHYLVLQJWKHFRQWHQWRIWKHZHEVLWH
DQGUHVSRQGLQJWRµ$VNWKH([SHUW¶TXHVWLRQV6WDIIFRVWVZHUH
DOVRLQFXUUHGE\WKHWKLUGSDUW\VHUYLFHSURYLGHUUHVSRQVLEOHIRU
KRVWLQJDQGPDLQWDLQLQJWKHLQWHUYHQWLRQ
&RVWVUHODWHGWRKDUGZDUHVRIWZDUHDQGZRUNXQGHUWDNHQE\
WKH WKLUGSDUW\ VHUYLFH SURYLGHU ZHUH UHFRUGHG IURP DFWXDO
-0HG,QWHUQHW5HV_YRO_LVV_H_SKWWS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LQYRLFHV7KHVHLQFOXGHGDZHHNO\UHYLHZRIUHFHQWGHYHORSPHQW
LQWKHILHOGGRPDLQQDPHVSXUFKDVHZHEVLWHKRVWLQJTXDUWHUO\
PDLQWHQDQFH RI WKH ZHEVLWH DQG 6HFXULW\ 6RFNHW /D\HU
FHUWLILFDWH SXUFKDVH 6RPH RI WKH WKLUGSDUW\ VHUYLFHV ZHUH
FRQWUDFWHGIRUORQJHUWKDQPRQWKVVRFRVWVZHUHFDOFXODWHG
IRUDRQH\HDUSHULRGEDVHGRQWKHLQYRLFHGDPRXQWDQGWKHLU
OHQJWKRIVHUYLFH
$FWLYLWLHV QRW XQGHUWDNHQ E\ WKH WKLUGSDUW\ SURYLGHUV ZHUH
FDUULHG RXW E\ HLWKHU SURIHVVLRQDO VWDII RU E\ SDWLHQW
UHSUHVHQWDWLYHV &RVWV UHODWHG WR ZRUN XQGHUWDNHQ E\ SDWLHQW
UHSUHVHQWDWLYHV ZHUH UHFRUGHG IURP WKH SD\PHQWV PDGH WR
UHSUHVHQWDWLYHVZKRZHUHUHLPEXUVHGIRUWKHLUWLPHLQOLQHZLWK
,192/9(JXLGDQFH>@,192/9(LVD1,+5IXQGHGQDWLRQDO
DGYLVRU\JURXSWRVXSSRUWDFWLYHSXEOLFLQYROYHPHQWLQ1+6
SXEOLFKHDOWKDQGVRFLDOFDUHUHVHDUFK7KHVHLQFOXGHGSDWLHQW
UHSUHVHQWDWLYHV¶ IHHGEDFN RQ GHYHORSPHQW UHYLHZ IRUXP
PRQLWRULQJDQGWKHLUUHYLHZRIIHHGEDFNIURPWKHFOLQLFDOWHDP
&RVWV UHODWHG WR DFWLYLWLHV XQGHUWDNHQ E\ UHVHDUFK VWDII DQG
FOLQLFLDQVZHUHHVWLPDWHGIURPZRUNORDGVGXULQJWKHWULDOSHULRG
E\UHFRUGLQJWKHWLPHWDNHQIRUHDFKDFWLYLW\WKHIUHTXHQF\RI
WKDWDFWLYLW\DQGWKHQXPEHUDQGJUDGHRIVWDIILQYROYHG7KHVH
LQFOXGHG ZULWLQJ DQG VHQGLQJ HPDLOV VKRUW PHVVDJH VHUYLFH
606 DQG QHZVOHWWHUV IRUXP PRQLWRULQJ LQWHUDFWLRQ ZLWK
SDWLHQWVRQWKHZHEVLWHDQGFRQWHQWVUHYLHZDQGXSGDWH7KH
FRVWVZHUHWKHQFDOFXODWHGE\PXOWLSO\LQJWKHWLPHVSHQWE\WKH
DYHUDJHZDJHIRUHDFKW\SHRIVWDIIPHPEHU+RXUO\FRVWVIRU
UHVHDUFKVWDIIZHUHWDNHQIURPWKHDFDGHPLFSD\VFDOH>@DQG
KRXUO\FRVWVIRU*HQHUDO3UDFWLWLRQHUV*3VZHUHWDNHQIURP
XQLWFRVWVRIKHDOWKDQGVRFLDOFDUHHGLWHGE\3HUVRQDO6RFLDO
6HUYLFHV5HVHDUFK8QLW36658>@
3DUWLFLSDQWVLQERWKJURXSVZHUHSURYLGHGZLWKIDFLOLWDWLRQE\
SUDFWLFHRUUHVHDUFKQXUVHVWRHQFRXUDJHXVHDQGXSWDNHRIWKH
LQWHUYHQWLRQDQGFRPSDUDWRU3DUWLFLSDQWVZHUHDOVRSURYLGHG
ZLWK D ERRNOHW VXPPDUL]LQJ WKH WUDLQLQJ WKH\ KDG UHFHLYHG
ORJLQGHWDLOVKRZWRXVH WKHZHEVLWH$OOSDUWLFLSDQWVZHUH
SURYLGHG ZLWK WKLV LQWURGXFWRU\ VHVVLRQ DQG ERRNOHW $V WKLV
DFWLYLW\ZDVQRWUHTXLUHGIRUWKHFRPSDUDWRUZHEVLWHDQGZDV
RQO\ XQGHUWDNHQ WR PD[LPL]H FRPSDUDELOLW\ EHWZHHQ WKH
LQWHUYHQWLRQDQG WKHFRPSDUDWRUZHFRQVLGHUHG LWD UHVHDUFK
DFWLYLW\DQGDVVXPHGWKDWQRLQWHUYHQWLRQFRVWVZHUHLQFXUUHG
LQWKHFRQWUROJURXS
3UDFWLFHUHVHDUFK QXUVHV UHTXLUHG WUDLQLQJ LQ SURYLGLQJ WKLV
LQWURGXFWRU\VHVVLRQ(DFKQXUVHDWWHQGHGDQKRXUIDFHWRIDFH
WUDLQLQJVHVVLRQSURYLGHGE\DPHPEHURI WKHUHVHDUFKWHDP
7KH\ ZHUH DOVR SURYLGHG ZLWK SULQWHG WUDLQLQJ PDWHULDOV
UHPLQGLQJWKHPKRZWRUHJLVWHUSDWLHQWVDQGKRZWRLQWURGXFH
WKHZHEVLWH7KHFRVWVRIWKHWUDLQLQJDQGLQWURGXFWRU\VHVVLRQ
ZHUH FDOFXODWHG IURP WKH WLPH VSHQW RQ HDFK DFWLYLW\ E\ WKH
QXUVHVDQGUHVHDUFKWHDPVWDIISOXVWUDYHOWLPHIRUWKHUHVHDUFK
WHDPPXOWLSOLHGE\WKHLUUHVSHFWLYHKRXUO\VDODU\UDWHV,QWKLV
FDVHZHWRRNWKHKRXUO\UDWHRISUDFWLFHQXUVHVIRUDOOQXUVHV¶
WLPH7KHFRVWVRIWKHSULQWHGWUDLQLQJPDWHULDOVDQGWKHERRNOHWV
LVVXHG WR SDUWLFLSDQWV ZHUH REWDLQHG IURP LQYRLFHV IURP WKH
SULQWHUV
$OOLQWHUYHQWLRQFRVWVZHUHDOORFDWHGWRWKHSDUWLFLSDQWVLQWKH
LQWHUYHQWLRQJURXSRIWKHWULDOWRJLYHDSHUSDUWLFLSDQWFRVW
+HDOWK6HUYLFH5HVRXUFH8VH
+HDOWK FDUH UHVRXUFH XVH LQFOXGLQJ SULPDU\ VHFRQGDU\ DQG
FRPPXQLW\ VHUYLFHV ZDV FROOHFWHG IRU ERWK JURXSV XVLQJ
EHVSRNHVHUYLFHXVHTXHVWLRQQDLUHV7KHPDMRULW\RILQIRUPDWLRQ
DERXWVHUYLFHXVHDQGSDUWLFLSDQWV¶SUHVFULSWLRQVZHUHH[WUDFWHG
IURP SDUWLFLSDQWV¶ PHGLFDO UHFRUGV E\ SUDFWLFH RU UHVHDUFK
QXUVHV7KHUHPDLQGHURI WKHVHUYLFHXVHGDWDZHUHFROOHFWHG
UHWURVSHFWLYHO\ IURP SDUWLFLSDQWV XVLQJ D VHOIUHSRUW
TXHVWLRQQDLUHRQOLQH7KHVHGDWDZHUHFROOHFWHGDWEDVHOLQHIRU
WKHPRQWKVSHULRGEHIRUHWKHWULDODWWKUHHPRQWKVIROORZXS
IRUWKHWKUHHPRQWKVSHULRGDIWHUUDQGRPL]DWLRQDQGDWPRQWKV
IROORZXS IRU WKHQLQHPRQWKV DIWHU WKUHHPRQWKV IROORZXS
7KHTXDQWLWLHVZHUHWKHQPXOWLSOLHGE\DVHWRIQDWLRQDODYHUDJH
XQLWFRVWV7DEOH7KHWRWDOFRVWVRIKHDOWKVHUYLFHVZHUHWKHQ
VXPPDULVHGDWDQDJJUHJDWHGOHYHOLHFRVWVRIKHDOWKVHUYLFHV
XVHIURPGDWDSURYLGHGE\QXUVHVPHGLFDWLRQFRVWVIURPGDWD
SURYLGHGE\QXUVHVDQGFRVWVRIKHDOWKDQGVRFLDOVHUYLFHVXVH
IURP GDWD SURYLGHG E\ SDUWLFLSDQWV IRU WKH FRUUHVSRQGLQJ
SHULRGVUHVSHFWLYHO\$Q\PLVVLQJGDWDRQLQGLYLGXDOVHUYLFHV
UHVXOWHGLQDPLVVLQJFRVWIRUWKHHQWLUHVHFWLRQ
:KHUHDSSOLFDEOH9DOXH$GGHG7D[DWVDODU\RQFRVWV
DQGRYHUKHDGVZHUHDGGHG8QLWFRVWVIRURXWRIKRXUVVHUYLFHV
ZHUHHVWLPDWHGEDVHGRQDQDWLRQDO DXGLW >@ DVVXPLQJ WKH
GXUDWLRQRIFRQVXOWDWLRQVZDVWKHVDPHDVIRULQKRXUVVHUYLFHV
'DWDRQWUDYHOWLPHIRUKRPHYLVLWVZHUHQRWDYDLODEOHVRZH
DGRSWHG WKH DVVXPHG  PLQXWHV SHU YLVLW HVWLPDWH PDGH E\
36658>@1RDOORZDQFHZDVPDGHIRUWUDYHOH[SHQVHV
'XHWRWKHODUJHDPRXQWRIPHGLFDWLRQVWDNHQE\WKLVSDUWLFXODU
SRSXODWLRQRQO\FXUUHQWSUHVFULSWLRQVWDNHQDWWKHWLPHRIGDWD
FROOHFWLRQZHUHH[WUDFWHG3UHVFULEHGLWHPVZHUHPDWFKHGZLWK
WKH3UHVFULSWLRQ&RVW$QDO\VLV(QJODQG>@IRUDFRVWSHU
LWHP XVLQJ WKHLU JHQHULF QDPH IRUP DQG VWUHQJWK ZKHUH
DYDLODEOH,QWKHDEVHQFHRIIXOOLQIRUPDWLRQDZHLJKWHGDYHUDJH
FRVWSHU LWHPZDVFDOFXODWHGEDVHGRQDYDLODEOH LQIRUPDWLRQ
8QOHVVLWZDVVSHFLILHGWKDWQRPHGLFDWLRQZDVSUHVFULEHGEODQN
HQWULHVZHUHFRQVLGHUHGDVPLVVLQJGDWD:HDOVRDVVXPHGWKDW
DOOSUHVFULSWLRQVZHUHIRUFKURQLFFRQGLWLRQVDQGLVVXHGIRURQH
PRQWKDWDWLPHRYHUWKHFRUUHVSRQGLQJSHULRG&RVWVZHUHQRW
GLVFRXQWHGDVWKHDVVHVVLQJSHULRGZDVPRQWKV
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7DEOH 1DWLRQDODYHUDJHXQLWFRVWXVHGLQWKHDQDO\VLV
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SHUFRQVXOWDWLRQRUSHUHSLVRGH
+HDOWK6HUYLFH8VH
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&RXQVHOOLQJ
36658>@3ULPDU\FDUH
5HIHUHQFH&RVWV>@&RPPXQLW\
5HIHUHQFH&RVWV>@&OLQLFDOWHVW
5HIHUHQFH&RVWV>@2XWSDWLHQWDSSRLQWPHQW
5HIHUHQFH&RVWV>@'D\FDVH
5HIHUHQFH&RVWV>@,QSDWLHQWDGPLVVLRQ
'LVWULFWQXUVH
5HIHUHQFH&RVWV>@36658>@+RPHYLVLW
5HIHUHQFH&RVWV>@,QVXUJHU\RUFOLQLF
36658>@6RFLDOZRUNHU
5HIHUHQFH&RVWV>@2FFXSDWLRQDOWKHUDS\
5HIHUHQFH&RVWV>@'LHWLFLDQ
D*3JHQHUDOSUDFWLWLRQHU
E366583HUVRQDO6RFLDO6HUYLFHV5HVHDUFK8QLW
F1+61DWLRQDO+HDOWK6HUYLFH
$QDO\VLV
0LVVLQJ'DWD
0XOWLSOHLPSXWDWLRQZDVXVHGDVWKHSULPDU\PHWKRGWRDFFRXQW
IRU PLVVLQJ GDWD DW ERWK EDVHOLQH DQG IROORZXS $ FKDLQHG
HTXDWLRQPRGHOZDVGHYHORSHGDQGSUHGLFWLYHPHDQPDWFKLQJ
ZDVXVHGDV WKHLPSXWDWLRQPHWKRGIRUFRQWLQXRXVYDULDEOHV
XVLQJ WKH ILYHQHDUHVWQHLJKERUV WR WKHSUHGLFWLRQDVD VHW WR
GUDZIURP$OOPLVVLQJGDWDZHUHLPSXWHGVHSDUDWHO\E\WULDO
JURXS7KHLPSXWDWLRQZDVSHUIRUPHGDWWKHDJJUHJDWHGOHYHO
LHFRVWVRIKHDOWKVHUYLFHVXVHIURPGDWDSURYLGHGE\QXUVHV
SUHVFULSWLRQFRVWVIURPGDWDSURYLGHGE\QXUVHVFRVWVRIKHDOWK
DQGVRFLDOVHUYLFHVXVHIURPGDWDSURYLGHGE\SDUWLFLSDQWV3$,'
VFRUH DQG (4'/ XWLOLW\ YDOXH IURP GDWD SURYLGHG E\
SDUWLFLSDQWV 3$,' DQG (4'/ GDWD FROOHFWHG RXWVLGH RI
WKH SUHVSHFLILHG ³ZLQGRZ´ RI  PRQWKV IROORZLQJ
UDQGRPL]DWLRQZHUHFRQVLGHUHGLQYDOLGDVPRQWKRXWFRPHV
DQGRQO\XVHGDVLPSXWLQJIDFWRUVDORQJZLWKEDVHOLQHDQGRWKHU
RXWFRPHGDWD7KHSHUFHQWDJHRIPLVVLQJGDWDVHUYHGDVWKHEDVH
RIWKHQXPEHURILPSXWDWLRQVDVDUXOHRIWKXPE>@
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3ULPDU\$QDO\VLV
7KHSULPDU\DQDO\VLV IROORZHGDSUHVSHFLILHGDQDO\VLVSODQ
FRPSDULQJ WKH JURXSV DV UDQGRPL]HG LQWHQWLRQWRWUHDW ,W
IRFXVHGRQDZLWKLQWULDODQDO\VLVRIFRVWVDQGEHQHILWVZLWKQR
SURMHFWHGWLPHKRUL]RQ$OLQHDUPL[HGHIIHFWVPRGHOZDVILWWHG
ZLWKWKHPRQWKRXWFRPHDVWKHGHSHQGHQWYDULDEOHDGMXVWLQJ
IRU WKH EDVHOLQH YDULDEOHV DJH VH[ SUHVHQFH RI SUHH[LVWLQJ
FDUGLRYDVFXODUGLVHDVHGXUDWLRQRIGLDEHWHVVPRNLQJVWDWXVDQG
FRUUHVSRQGLQJEDVHOLQHRXWFRPHFRVWVRYHUPRQWKVEHIRUH
EDVHOLQH3$,'VFRUHDWEDVHOLQHDQG(4'/XWLOLW\YDOXHDW
EDVHOLQHUHVSHFWLYHO\DVIL[HGHIIHFWWHUPV&HQWHUHIIHFWVZHUH
LQFOXGHGDVUDQGRPHIIHFWVLQWKHDQDO\VLV1RWLPHGHSHQGHQW
WHUPV LQWHUDFWLRQ WHUPV RU HIIHFW PRGLILHUV ZHUH XVHG 7KH
GLIIHUHQFHLQPHDQPRQWKFRVWVDQGRXWFRPHVZHUHHVWLPDWHG
EDVHGRQWKHPRGHO,QFUHPHQWDOFRVWHIIHFWLYHQHVVUDWLRV,&(5
ZHUHFDOFXODWHGE\GLYLGLQJWKHGLIIHUHQFHLQPHDQFRVWE\WKH
GLIIHUHQFHLQPHDQKHDOWKRXWFRPH7KHUHVXOWLQJLQFUHPHQWDO
FRVW SHU 4$/< JDLQHG ZDV WKHQ FRPSDUHG DJDLQVW WKH
UHFRPPHQGHG ZLOOLQJQHVVWRSD\ :73 WKUHVKROG RI
SHU4$/<E\1,&(>@
$QRQSDUDPHWULFERRWVWUDSWHFKQLTXHZDVHPSOR\HGWRH[SORUH
WKH XQFHUWDLQW\ RI SRLQW HVWLPDWHV RI WKH GLIIHUHQFH LQ PHDQ
PRQWK FRVWV DQG RXWFRPHV IURP SULPDU\ DQDO\VHV )LYH
WKRXVDQGERRWVWUDSSHGGDWDVHWVZHUHFUHDWHGDQGWKHWRWDOFRVWV
DQGRXWFRPHHVWLPDWHGIRUHDFKRQH7KHUHVXOWVIURPERRWVWUDS
UHVDPSOLQJZHUHXVHGWRFRQVWUXFW&,IRULQFUHPHQWDOFRVWV
LQFUHPHQWDO3$,'VFRUHLQFUHPHQWDO4$/<VDQGWRSORWWKH
FRVWHIIHFWLYHQHVV SODQH DQG FRVWHIIHFWLYHQHVV DFFHSWDELOLW\
FXUYHWRVKRZWKHXQFHUWDLQW\VXUURXQGLQJWKHSULPDU\UHVXOWV
>@
6HQVLWLYLW\$QDO\VHV
&RPSOHWH FDVH DQDO\VLV ZDV XQGHUWDNHQ WR DVVHVV WKH
SHUIRUPDQFHRIWKHLPSXWDWLRQPRGHOFRPSDUHGWRDFRPSOHWH
FDVH DQDO\VLV WKDW DVVXPHV GDWD ZHUH PLVVLQJ FRPSOHWHO\ DW
UDQGRP
7KHLQWHUYHQWLRQFRVWSHUXVHUHVWLPDWHGLQWKHSULPDU\DQDO\VLV
ZDVEDVHGRQWKHQXPEHURIWULDOSDUWLFLSDQWVZKLFKZRXOGEH
XQUHDOLVWLF LI WKH LQWHUYHQWLRQ ZHUH WR EH LPSOHPHQWHG PRUH
ZLGHO\:HWKHUHIRUHXQGHUWRRNDRQHZD\VHQVLWLYLW\DQDO\VLV
H[SORULQJWKHFRVWSHUXVHUDVQXPEHUVRIXVHUVLQFUHDVHG
7KHFRVWRIQXUVHOHGIDFLOLWDWLRQLVSHUSDUWLFLSDQWVRZLOOEH
LQFXUUHGE\HDFKUHJLVWHUHGXVHUUHJDUGOHVVRIWKHWRWDOQXPEHU
(DFKSUDFWLFHUHIHUULQJSDWLHQWV WR WKH LQWHUYHQWLRQQHHGHGDW
OHDVWRQHQXUVHZKRLVWUDLQHGLQWKHIDFLOLWDWLQJDFWLYLWLHV,Q
WKLV WULDO HDFK SUDFWLFH RU UHVHDUFK QXUVH RQO\ XQGHUWRRN WR
IDFLOLWDWHDFWLYLWLHVIRUXSWRSDWLHQWVZKHUHDVSUDFWLFHVDUH
OLNHO\WRKDYHVHYHUDOKXQGUHGSDWLHQWVZLWK7'0ZKRFRXOG
EHUHJLVWHUHGZKLFKZRXOGUHGXFHWKHSHUXVHUFRVWRIWUDLQLQJ
QXUVHVWRUHJLVWHUSDWLHQWV+RZHYHUWDNLQJLQWRFRQVLGHUDWLRQ
VWDIIWXUQRYHUDQGWKHSRVVLELOLW\RIPXOWLSOHVWDIIEHLQJWUDLQHG
ZHPDGHWKHFRQVHUYDWLYHDVVXPSWLRQWKDWWKHFRVWVRIWUDLQLQJ
SUDFWLFHVWDIIZRXOGUHPDLQWKHVDPHSHUXVHU
7KHFRVWVRIPDLQWDLQLQJDQGGHOLYHULQJWKHLQWHUYHQWLRQUHPDLQ
WKHVDPHXSWRWKHWRWDOFDSDFLW\RIWKHFXUUHQWVHUYHUZKLFKLV
IRUDFWLYHXVHUV7KLVPHDQVWKDWWKHDYHUDJHFRVWSHU
XVHUUHGXFHVXSWRDFWLYHXVHUV7KHRQHZD\VHQVLWLYLW\
DQDO\VLVWKHUHIRUHH[SORUHGWKHFKDQJHLQLQWHUYHQWLRQFRVWSHU
XVHUDERXWWKH,&(5RQWKHLPSOLFLWDVVXPSWLRQWKDWWKHLPSDFW
RQKHDOWKVHUYLFHVXVHDQG4$/<VLQWKHWULDOZDVJHQHUDOL]DEOH
%HFDXVHWKHQDWLRQDO:73WKUHVKROGLVRQO\H[SUHVVHGUHJDUGLQJ
LQFUHPHQWDOFRVWSHU4$/< WKHRQHZD\VHQVLWLYLW\DQDO\VLV
ZDVQRWXQGHUWDNHQIRUWKHLQFUHPHQWDO3$,'VFRUH
$OODQDO\VHVZHUHXQGHUWDNHQXVLQJ67$7$6(VRIWZDUH
Results
3DUWLFLSDQWVLQWKH6WXG\
5HFUXLWPHQWWRRNSODFHEHWZHHQ6HSWHPEHUDQG'HFHPEHU
2ISDUWLFLSDQWVUDQGRPL]HGZHUHDOORFDWHGWR
WKHLQWHUYHQWLRQDQGWRWKHFRQWUROJURXS7KHDYHUDJHDJH
DWUDQGRPL]DWLRQZDV6'\HDUVROGLQWKHLQWHUYHQWLRQ
JURXSDQG6'\HDUVROGLQWKHFRQWUROJURXS7KHUH
ZHUHIRXUSDUWLFLSDQWVPLVVLQJWLPHVLQFHGLDJQRVLVRIGLDEHWHV
WZRLQHDFKJURXS$PRQJWKHSDUWLFLSDQWVZLWKWKLVLQIRUPDWLRQ
WKHPHDQGXUDWLRQZDV6'\HDUVLQWKHLQWHUYHQWLRQ
JURXS DQG  6'  \HDUV LQ WKH FRQWURO JURXS 7KH
SURSRUWLRQ RI PDOH SDUWLFLSDQWV LQ WKH LQWHUYHQWLRQ JURXS
ZDVVLPLODUWRWKDWLQWKHFRQWUROJURXS
 )XUWKHU GHVFULSWLRQ RI WKH SDUWLFLSDQWV¶ FKDUDFWHULVWLFV
FDQEHIRXQGLQWKHFOLQLFDOHIIHFWLYHQHVVDUWLFOH>@
0LVVLQJ'DWD
,QWKHLQWHUYHQWLRQJURXSWKHUHZHUHSDUWLFLSDQWV
ZKRFRPSOHWHGWKHWKUHHPRQWKVVHOIUHSRUWTXHVWLRQQDLUHDQG
SDUWLFLSDQWVZKRFRPSOHWHGWKHPRQWKVRQH
,Q WKH FRQWURO JURXS WKHUH ZHUH   SDUWLFLSDQWV
ZKR FRPSOHWHG WKH WKUHH PRQWKV TXHVWLRQQDLUH DQG 
SDUWLFLSDQWVZKRFRPSOHWHGWKHPRQWKVTXHVWLRQQDLUH
7KHGLIIHUHQFHLQFRPSOHWLRQUDWHZDVQRWVLJQLILFDQW3HDUVRQ¶V
FKLVTXDUHG WHVW3  DW PRQWKV3  DW PRQWKV
7KHUH ZHUH UDUH FDVHV ZKHUH SDUWLFLSDQWV FRPSOHWHG WKH
TXHVWLRQQDLUHZLWKRQHRUWZRLWHPVPLVVLQJVHH0XOWLPHGLD
$SSHQGL[,QJHQHUDOWKHPLVVLQJGDWDRQVHOIUHSRUWZHUH
GXHWRQRWUHVSRQGLQJ7KHSHUFHQWDJHRIPLVVLQJGDWDZDVORZ
DQG GLG QRW H[FHHG  IRU DQ\ YDULDEOH 7KH QXPEHU RI
LPSXWDWLRQVZDVWKHUHIRUHVHWWR
,QWHUYHQWLRQ&RVWV
0DLQWHQDQFHDQG'HOLYHU\
6WDIIFRVWVRIPDLQWHQDQFHDQGGHOLYHU\RIWKHLQWHUYHQWLRQZHUH
HVWLPDWHGWREHD\HDULQFOXGLQJSDWLHQWUHSUHVHQWDWLYHV¶
IHHGEDFNZRUN7DEOH7KHWRWDOLQIUDVWUXFWXUHFRVWSHU\HDU
ZDVHVWLPDWHGDWLQFOXGLQJIRUGRPDLQQDPHV
IRUZHEVLWHKRVWLQJIRUPDLQWHQDQFHDQG
IRU6HFXULW\6RFNHW/D\HU&HUWLILFDWH7KHWZRSDUWVJDYHDWRWDO
RSHUDWLQJFRVWRI+H/3'LDEHWHVSHU\HDURI$OORFDWLQJ
WKHVHFRVWVWRWKHSDUWLFLSDQWVLQWKHLQWHUYHQWLRQJURXSWKH
DYHUDJHFRVWSHUSDUWLFLSDQWZDV
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7DEOH 6WDIIFRVWVRIPDLQWHQDQFHDQGGHOLYHU\RI+H/3'LDEHWHV
&RVWSHU\HDU8QLWFRVWSHUKRXU3D\PHQWVFDOHRU
PHWKRG
,QWHQVLW\$FWLYLWLHV
*UDGHVWDIIGD\ZHHNV(PDLOVQHZVOHWWHUV606D
)L[HGFRQWUDFWKRXUZHHN/LEUDULDQUHYLHZRIUHFHQWGHYHORS
PHQW
&DVKSD\PHQWPLQXWHVSHUVRQSHUVRQV
ZHHNV
3DWLHQWUHSUHVHQWDWLYHVIHHGEDFNRQ
OLEUDULDQ¶VUHYLHZ
&DVKSD\PHQWPLQXWHVSHUVRQSHUVRQV
ZHHNV
)RUXPPRQLWRULQJE\SDWLHQWUHSUH
VHQWDWLYHV
*UDGHVWDIIKRXUZHHNV)RUXPPRQLWRULQJE\VWDII
*3KRXUWLPHWLPHV\HDU&OLQLFDOWHDPZHEVLWHLQWHUDFWLRQ
&DVKSD\PHQWPLQXWHVSHUVRQSHUVRQVWLPH
WLPHV\HDU
3DWLHQWUHSUHVHQWDWLYHVUHYLHZIHHG
EDFNIURPFOLQLFDOWHDP
*UDGHVWDIIKRXUVZHHNV&RQWHQWFKHFNLQJUHYLVLQJDQGXS
GDWLQJE\VWDII
*3KRXUVZHHNV&RQWHQWFKHFNLQJUHYLVLQJDQGXS
GDWLQJE\FOLQLFDOWHDP
7RWDO
D606VKRUWPHVVDJHVHUYLFH
)DFLOLWDWLQJ$FWLYLWLHV
7KHFRVWVRI WUDLQLQJ WKHQXUVHV WRXQGHUWDNH WKHIDFLOLWDWLRQ
LQFOXGLQJ ERWK WKH FRVWV RI WKH UHVHDUFK VWDII SURYLGLQJ WKH
WUDLQLQJDQGWKHFRVWVRIWKHQXUVHVEHLQJWUDLQHGFDPHWR
DFURVVDOOSUDFWLFHVLQYROYHGLQWKHWULDO7KHFRVWRIWKHSULQWHG
WUDLQLQJPDWHULDOVZDV7KXVWKHWRWDOWUDLQLQJFRVWVLQWKH
WULDOZHUHRUSHUSDUWLFLSDQWLQWKHLQWHUYHQWLRQJURXS
7KHWLPHDOORFDWHGWRUHJLVWHULQJSDUWLFLSDQWVDQGLQWURGXFLQJ
WKHPWRWKHLQWHUYHQWLRQZDVPLQXWHVSHUSDUWLFLSDQWKHQFH
FRVW RQHWKLUG RI D SUDFWLFH QXUVH¶V KRXUO\ FRQVXOWDWLRQ UDWH
>@7KHFRVWRIWKHERRNOHWJLYHQWRHDFKSDUWLFLSDQWLQ
WKHLQWHUYHQWLRQJURXSZDVSHUERRNOHW
7KHWRWDOLQWHUYHQWLRQFRVWZDVWKHUHIRUHSHUSDUWLFLSDQW
PDGHXSRIFRVWVRIPDLQWHQDQFHDQGGHOLYHU\IRU
LQLWLDOWUDLQLQJRISUDFWLFHUHVHDUFKQXUVHVDQGIRUQXUVHOHG
IDFLOLWDWLRQ :H DVVXPHG ]HUR FRVWV IRU WKH FRPSDUDWRU DV
DOWKRXJK ZH LQFXUUHG FRVWV GXULQJ WKH WULDO WKHVH ZRXOG QRW
KDYHEHHQLQFXUUHGRXWVLGHRIDWULDO
3ULPDU\$QDO\VLV
7KHRXWFRPHVDQGWKHLQFUHPHQWDOFRVWDQGHIIHFWLYHQHVVRIWKH
SULPDU\DQDO\VLVDUHSUHVHQWHGLQ7DEOH7KHPHDQFRVWVRI
KHDOWKUHVRXUFHVXVHLQWKHPRQWKVWULDOSHULRGZHUHKLJKHU
LQWKHFRQWUROJURXSWKDQLQWKHLQWHUYHQWLRQJURXSIRUGHWDLOHG
KHDOWK UHVRXUFHV XVH VHH 0XOWLPHGLD $SSHQGL[  7KH
XQDGMXVWHGGLIIHUHQFHLQPHDQWRWDOFRVWVZDVZLWKDORZHU
YDOXHLQWKHFRQWUROJURXS:KHQDGMXVWHGIRUEDVHOLQHKHDOWK
UHVRXUFHXVHPRQWKVEHIRUHWKHWULDOWKHPHDQWRWDOFRVWVLQ
WKH LQWHUYHQWLRQJURXSZHUH 6(KLJKHU WKDQ WKH
FRQWUROJURXS$IWHUIXUWKHUDGMXVWLQJIRUEDVHOLQHYDULDEOHVLH
DJH VH[ KLVWRU\ RI FDUGLRYDVFXODU GLVHDVHV VPRNLQJ VWDWXV
WLPHVLQFHGLDEHWHVGLDJQRVLV WKHGLIIHUHQFHZDVUHGXFHGWR
&,±WR
7KHPHDQ3$,'VFRUHZDVKLJKHULQWKHFRQWUROJURXSWKDQWKH
LQWHUYHQWLRQ JURXS WKURXJKRXW WKH WULDO 7KH XQDGMXVWHG
GLIIHUHQFHLQ3$,'VFRUHDWPRQWKVZDVZLWKDORZHU
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FRPLQJ IURP UHWURVSHFWLYH UHFDOO E\ SDUWLFLSDQWV 7KH
FRPSOHWHQHVVRIVHOIUHSRUWVHFWLRQVZDVPRVWO\VHFXUHGE\WKH
PDQGDWRU\TXHVWLRQQDLUHSURFHGXUHZKLFKSUHYHQWHGVNLSSLQJ
LQGLYLGXDOTXHVWLRQV WKHUHIRUH UHGXFHGPLVVLQJGDWD'XH WR
WKHYROXPHRIPHGLFDWLRQ WDNHQ LQ WKLVSRSXODWLRQKRZHYHU
RQO\WKHFXUUHQWPHGLFDWLRQDWWKHWLPHRIGDWDFROOHFWLRQZDV
H[WUDFWHGDQGWKHDVVXPSWLRQZDVPDGHWKDWDOOPHGLFDWLRQV
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4$/<V DUH FOLQLFDO RXWFRPHV DQG WKHLU DVVRFLDWLRQ ZLWK
RXWFRPHVVXFKDVJO\FDWHGKHPRJORELQ+E$F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